Supplementary note 1 Computation Details

Construction of the fibril-like model
One of the most challenging issues when investigating the self-assembly of peptides at the atomic resolution is to predict the 'building block' structural model of the monomeric peptide. In the current study, the 'building block' structural model was taken from the crystal structure. The fibril-like structural model was constructed using the Accelrys Discovery Studio software (http://accelrys.com/products/discovery-studio/).
The initial model was constructed by considering the diameter dimensions that have been observed by the Cryo-TEM measurement; therefore our constructed fibril-like structural model was originally based initially from the cryo-TEM results. The fibril-like structural model was constructed by forming four layers, in which each layer consists of 4 peptides by 6 peptides (i.e. a total of 24 peptides) in order to form a diameter of around 5-6 nm (as observed by the Cryo-TEM measurements). Therefore, the fibrillike structural model consists of 96 peptides. Each peptide consists of 7 amino acids; thus, the total system consists of 672 amino acids. We therefore constructed the fibril-like structural model with diameter values of 5.8 nm (the 6 peptides) by 5.1 nm (the 4 peptides). The diameter values were estimated from the ends of the fibril model of 4 by 6, considering the distances between Cα atom of Phe1 ( Supplementary Fig. 14) . The four peptides in each layer form ᴨ-ᴨ interactions between the two Phe groups. It should be noted here, that while modeling the fibril-like structure we consider proximity between the Phe groups, as suggested by experiment. The six peptides in each layer form hydrophobic interactions between the Aib residue and the Ala residue. After simulations, the diameter values of the fibril-like structure are 6.2 nm by 5.1 nm -indicating that the diameter values were conserved along the simulations.
Molecular dynamics (MD) simulations procedure
All-atom explicit MD simulations of the solvated model were performed in NPT ensemble using the NAMD program 1 with the CHARMM36 force-field [2] [3] [4] with CMAP corrections for 20 ns. The parameters for the Aib residues were obtained from the MacKerell lab. We integrated these parameters to the force-field potential. The model were explicitly solvated with TIP3P water molecules 5, 6 . The
Langevin piston method 1,7,8 with a decay period of 100 fs, and a damping time of 50 fs was used to maintain a constant pressure of 1 atm. The temperature (310 K) was controlled by Langevin thermostat with a damping coefficient of 10 ps -11 . The short-range van der Waals (VDW) interactions were calculated using the switching function, with a twin range cutoff of 10.0 and 12.0 Å. Long-range electrostatic interactions were calculated using the particle mesh Ewald method with a cut-off of 12.0 Å for all simulations 9, 10 . The equations of motion were integrated using the leapfrog integrator with a step of 1 fs. All initial variant model was energy minimized and then solvated in a TIP3P water box with a minimum distance of 15 Å from any edge of the box to any peptide atom. Any water molecule within 2.5 Å of the systems was removed. Counterions were not added at random locations, since the systems already are neutralized with no charge.
The solvated systems were energy minimized for 2000 conjugated gradient steps. The hydrogen atoms were constrained to the equilibrium bond using the SHAKE algorithm 11 . The minimized solvated systems were heated at 150 K, where all atoms were allowed to move. Then, the systems were heated from 150 K to 250 K for 300 ps and equilibrated at 310 K for 300 ps. These conditions (20 ns and 310K) were applied to the examined fibril-like structure and illustrated no change in the simulations, thus provided a stable fibril-like structure. As seen in supplementary figure 15, the initial diameter values (shown in Supplementary Fig. 14) have not change during the simulations ( Supplementary Fig. 
